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Background: The U.S. Surface Navy is vulnerable to unmanned aerial vehicle and small 
boat swarm attack, particularly when coordinated with a multiple anti-ship cruise missile 
attack.  Shipboard high energy lasers employed against enemy air and surface threats 
provide the possibility of an effective defense against swarm or numerous attacks when 
combined with other hard and soft kill systems.  Technical constraints, however, require 
intelligently employing a high energy laser system in coordination with other shipboard 
defense systems against a heterogeneous set of threats from a coordinated attack. 
 
Process and objectives: This research built upon previous work in solid state laser 
modeling and assessment by: 
• Building an agent based model in coordination with Naval Surface Warfare 
Center Dahlgren K Department using their Orchestrated Simulation through 
Modeling (OSM) framework, 
• Collecting solid state laser performance data against various threats, 
• Constructing tactical situations to represent aerial and surface boat swarms along 
with anti-ship cruise missile attack in the OSM model, 
• Using intelligent design of experiments to evaluate tactics to best employ the solid 
state laser when integrated into a DDG’s combat suite and providing a 
quantitative military assessment of the SSL’s value in these situations, 
• Reported findings to ASN(RDA), ONR, and the Naval Surface Warfare 
Development Command, 
• Made additional adjustments to and providing a final model to NSWCDD to add 
to their OSM library. 
 
Findings and Conclusions:  
 
The “SSL in OSM” model is now developed by the NPS SEED center in coordination 
with NSWCDD.  LT Rockwell and LT Schultz completed their data collection, design of 
experiment work, and simulations in coordinated swarm attacks, each conducting 
different tactical situations. 
 
Specific findings are classified, however the addition of a solid state laser to a DDG’s 
combat suite made significant contributions to defending the ship against unmanned 
aerial vehicles and small boat threats.  Recommended laser tactics have also been 
provided.  LT Rockwell and LT Schultz jointly won the Navy Surface Association’s 
Award for Excellence in Surface Warfare Research.  
 
Findings have been briefed to OPNAV N81 B Mr. Chuck Werchado and his staff, 
NSWCDD staff, OPNAV N96 staff, ASN (RDA)’s Mr. John Burrows and ONR’s Mr. 
Peter Morrison.   OPNAV N81B requested a new threat profile be analyzed.  That work 
was delivered in May 2015. Follow-on work requested by sponsors included modifying 
the Solid State Laser capabilities to a more powerful system, exploring adding two lasers 
to the DDG, and multiple ship operations.  Follow-on work using ONR funding will 
address these issues. 
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This project’s results will be used by OPNAV staff and ONR staff to provide quantitative 
military assessment and program justification for the solid state laser.  Navy Surface 
Warfare Development Command will use it as a resource to develop surface SSL tactics.  
As ONR funding and students become available for additional research, we will continue 
enhancements to the “SSL in OSM” simulation and explore questions raised by sponsors 
 
